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be used to quantify the changes in shape of the hip joint and it may help to
identify subjects at highest risk of requiring THA. ASM and morphological
measurements may be useful imaging tools to predict the risk of THA for
end-stage OA of the hip.Ă404
PATELLA BONE DENSITY IS LOWER IN KNEE OSTEOARTHRITIS PATIENTS
EXPERIENCING PAIN AT REST
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Purpose: OA related knee pain is difﬁcult to treat because the patho-
physiology of pain is poorly understood. Subchondral bone of the patella is
innervated, and could be linked to OA-related knee pain. The objective of
this study was to determine whether there are measurable differences in
patellar subchondral bone density between knee OA patients experiencing
no to moderate knee joint pain at rest and those experiencing severe to
extreme pain at rest.
Methods: The preoperative knee of 42 patients (17M:25F; mean age: 64
SD10 years) was scanned using quantitative computed tomography (QCT,
Mindways) prior to total knee replacement and scored for pain using the
Western Ontario and McMaster Universities Arthritis Index (WOMAC).Mean ± SD and %-difference in BMD in patients with knee OA with and without pain
Region Depth BMD (mg/cm3 K2
Rest Pain
Mean  SD
Total Lateral Facet 0-2.5 mm 522  82
2.5-5 mm 298  87
5-7.5 mm 263  77
Superior Lateral Facet 0-2.5 mm 554  88
2.5-5 mm 353  95
5-7.5 mm 341  94
Middle Lateral Facet 0-2.5 mm 559  93
2.5-5 mm 323  104
5-7.5 mm 262  90
Inferior Lateral Facet 0-2.5 mm 438  94
2.5-5 mm 208  75
5-7.5 mm 187  71Knee pain at rest was deﬁned as severe to extreme pain (score 3-4) in bed
or while sitting down. Patients were subdivided into two groups: ‘pain-
rest’ (N¼21, 8M:13F) and ‘no pain-rest’ (N¼21; 9M:12F). There were no
differences between groups in sex distribution, age or bodymass index (c2
test). All knees had a Kellgren-Lawrence score of either 3 or 4. Patella bone
mineral density (BMD) was assessed using QCT topographic mapping of
subchondral density (CT-TOMASD), which uses surface projections to
assess cortical and trabecular subchondral BMD at speciﬁc normalized
depths of 0-2.5mm, 2.5-5.0mm and 5-7.5mm from the subchondral
surface. Total BMD and BMD of the superior/middle/inferior regions of the
lateral facet (regions equally spaced relative to superior-inferior height)
were analyzed. Independent samples t-tests were used to compare
regional BMD between using SPSS 14.0. Signiﬁcance was set at p<0.05.
Results: Total lateral facet mean BMD was 18% lower in OA patients with
knee pain at rest across the 5-7.5mm depth. Inferior BMD at the lateral
facet was 13% lower at the 0-2.5mm depth 26% lower at the 2.5-5mm
depth and 24% lower at the 5-7.5mm depth (Table 1, Figure 1). We found no
signiﬁcant differences between groups for BMD at other regions.
ĂConclusions: This is the ﬁrst study to assess differences in topographical
mapping of patellar subchondral density between OA patients with and
without knee pain at rest. In OA patients with pain at rest, the CT-TOMASD
imaging technique demonstrated 13 to 26% lower regional density at
inferior and distal (trabecular) sites. Mean BMD differences between ‘at
rest’ pain groupings were 2 to 5x greater than related precision errors (CV%
rms <7%). Although there are signiﬁcant differences in BMD at all three
depths, the most striking differences are found at depths of 2.5-5 mm and
5-7.5 mm; regions consisting primarily of trabecular bone. This study
suggests that there may be previously unexplored changes in patellar
subchondral BMD related to OA-related knee pain at rest. To date, OA
research has primarily focused on articular cartilage to assess OA severity.
However, there is conﬂicting data regarding whether cartilage damage
correlates well with pain. This study suggests that there are numerous
potential sources of pain in knee OA, which have the potential to change
and to predicate disease progression. Longitudinal studies are needed toat rest
HPO4) % Difference P-value
Rest No Pain
Mean  SD
557  94 6.4% 0.21
347  82 15.1% 0.07
316  84 18.3% 0.04
573  104 3.5% 0.51
405  106 13.7% 0.10
408  110 18.0% 0.04
586  104 4.7% 0.39
366  98 12.5% 0.17
312  97 17.7% 0.09
504  94 14.0% 0.03
270  59 26.0% 0.005
239  66 24.4% 0.02
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296 S201track both OA-related cartilage changes and bone changes to evaluate their
suitability as treatment targets in knee OA.
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ISOLATED MENISCAL ROOT TEAR AND ITS RELATIONSHIP WITH
MEDIAL TIBIOFEMORAL CARTILAGE DAMAGE AND MENISCAL
HYPERTROPHY. THE MOST STUDY
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J. Niu 1, M.D. Crema 1, M. Englund 2, J.A. Lynch 3, M.C. Nevitt 3,
J. Torner 4, C.E. Lewis 5, A. Guermazi 1. 1Boston Univ., Boston, MA, USA;
2 Lund Univ., Lund, Sweden; 3Univ. of California San Francisco, San
Francisco, CA, USA; 4Univ. of Iowa, Iowa city, IA, USA; 5Univ. of Alabama,
Birmingham, AL, USA
Purpose: The meniscal root is a ligamentous structure that anchors the
posterior horn of the meniscus to the tibial plateau. Association of isolated
meniscal root tears with progression of OA or cartilage loss has not been
examined. Aim was to assess the cross sectional association of medial
meniscal root tears with prevalent medial tibiofemoral (TF) cartilage
damage, medial meniscal extrusion and meniscal hypertrophy in subjects
with radiographic OA. We also assessed if isolated medial meniscal root
tears increased the risk of incident/progressive cartilage damage in the
medial TF compartment at 30-month follow up.
Methods: Of 6052 knees from 3026 subjects of the Multicenter Osteoar-
thritis Study, 1855 knees had whole knee radiographic OA at baseline and
were eligible for progression of radiographic OA. Of these, 597 knees were
randomly selected for this study. 49 knees were excluded because baseline
scores for meniscal root tear and cartilage were unavailable or because
cartilage could not be scored at follow-up. Age, gender, BMI, alignment of
the knee and Kellgren Lawrence grades were recorded. Cartilage damage
was semiquantitatively scored using WORMS in the 5 subregions of the
medial and lateral TF compartments, and was deﬁned to be WORMS score
2. Longitudinal progression of cartilage damage was deﬁnied as WORMS
score increase from baseline to follow-up including intra-grade changes in
at least one subregion. Meniscal morphology was scored from 0-4
according to WORMS. Meniscal extrusion and intrasubstance signal
changes were recorded as present or absent. “Isolated meniscal root tear”
was deﬁned as the presence of a root tear without any additional meniscal
pathology (WORMS 1-4). Medial meniscal hypertrophy was deﬁned as the
presence of an increase in meniscal height by >2mm of the meniscal body
relative to that of the lateral meniscus on the same coronal image where
meniscal extrusion was scored. We studied 3 groups of knees: 1. knees
with an isolated medial meniscal root tear (the exposed group); 2. knees
without root tears but with meniscal WORMS scores 1-4 pointing to other
meniscal pathology (referent group A); and 3. those without root tear or
meniscal pathology (referent group B). In the longitudinal analysis, we
calculated relative risks (RR) of incident/progressing cartilage damageTable 1
Prevalence of meniscal extrusion, hypertrophy and cartilage damage at baseline
Overall N(%) Exposed
Group
Referent
Group (A)
Meniscal extrusion 365 (62.7) 34 (91.9) 221 (78.9)
Meniscal hypertrophy 71 (11.9) 33 (89.2) 26 (8.8)
Cartilage damage 483 (81.3) 36 (97.3) 279 (95.2)
* Statistically signiﬁcant.
Table 2
Relative risk of incident/progressing tibiofemoral cartilage
No. of knees
Isolated Medial meniscal root tear (exposed group) 33
No root tear, but with any meniscal pathology in posterior
horn and/or body (group A)
270
No root tear, without meniscal pathology (group B) 245
* Statistically signiﬁcant.comparing the exposed group and the referent group A to the referent
group and B, adjusting for age, gender, BMI, and malalignment.
Results: For cross-sectional analyses 594 knees (1 knee/subject) were
included (64.1% women, mean age 62.8 +/- 7.9, mean BMI 30.9 +/-5.2::).
At baseline 62.7% had meniscal extrusion and 11.9% showed meniscal
hypertrophy (Table 1). There were 37 knees in the exposed group, 294 in
the referent group A and 264 in group B. Exposed knees showed higher
prevalence of meniscal extrusion than referent group B (91.9% vs. 60.7%,
p<0.0001, Table 1). Prevalence of meniscal hypertrophy was higher in the
exposed group (89.2%) than either referent groups (A: 8.8%, p<0.0001: B:
4.6%, p<0.0001). Prevalence of cartilage damage in at least one of medial
compartment subregions was higher in the exposed group (97.3%) than in
group B (63.7%, p<0.0001) but not A (95.2%, p¼0.057). Longitudinal
analyses included 548 knees. There were 33 knees in the exposed group,
270 in referent group A and 245 in group B. Using group B as the reference,
adjusted RR of cartilage loss was 2.04 (95%CI 1.19 - 3.49) for the exposed
group and 1.84 (1.32 - 2.58) for group A.
Conclusions: Isolated medial meniscal root tears are strongly associated
with medial meniscal extrusion and hypertrophy. Isolated meniscal root
tears and other meniscal tears or maceration seem to have similar adverse
effects on cartilage integrity longitudinally.
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QUANTIFICATION OF TIBIAL COVERAGE, MENISCUS POSITION AND
MENISCUS SIZE IN KNEES WITH AND WITHOUT JOINT SPACE
NARROWING - DATA FROM THE OA INITIATIVE
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Purpose:Meniscal tears are common and known to increase with age and
presence of radiographic knee osteoarthritis. Meniscal tears have been
shown to cause meniscus subluxation (extrusion), likely associated with
less coverage and mechanical protection of the femorotibial cartilage.
However, the magnitude of tibial plateau coverage by the meniscus at
different stages of radiographic knee OA has not been reported. The
purpose of this study therefore was to quantify tibial coverage, meniscus
position (extrusion) and meniscus size in painful knees with and without
radiographic joint space narrowing (JSN) using MRI. To avoid confounding
by differences in body size (and other whole-body speciﬁc factors),
a between-knee, within-person study design was used.P values Difference with
the Exposed Group
Referent
Group (B)
P values Difference with
the Exposed Group
0.062 109 (41.3) <.0001
<.0001* 12 (4.6) <.0001
0.57 168 (63.6) <.0001
Incident or progressing femoral or tibial cartilage damage
n (%) Crude RR Adj RR
19 (57.6) 2.35* (1.4,3.94) 2.04* (1.19,3.49)
139 (51.5) 2.10* (1.55,2.85) 1.84* (1.32,2.58)
60 (24.5) 1.00 (ref) 1.00 (ref)
